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Intestinal perforation is one of the most common conditions requiring surgical intervention in the
premature neonate. These perforations can be managed with either laparotomy or percutaneous peri-
toneal drainage. Little is reported about the long-term gastrointestinal complications of patients who are
managed with peritoneal drainage alone without resection. We present a patient treated with peritoneal
drainage for spontaneous intestinal perforation who developed persistent and signiﬁcant gastrointestinal
blood loss from mucosal ulcers with an ileoileal ﬁstula near an acquired atresia years after initial
intervention.
 2013 The Authors. Published by Elsevier Inc. Open access under CC BY license.Over the past 35 years, small premature neonates afﬂicted by
intestinal perforations have often beenmanagedwith percutaneous
bedside drainage. A signiﬁcant subset of patients has survived
without ever undergoing a laparotomy or resection [1e3]. It is
striking that a frail neonate can suffer an intestinal perforation and,
in some cases, heal and recover without resection. Late appearing
gastrointestinal complications in this group of patients have rarely
been reported. We present a 5 year old girl who had unexplained
chronic gastrointestinal (GI) blood loss that was ultimately attrib-
uted to an ileal ulceration at the site of her neonatal perforation
where she had an acquired ileal atresia and an enteroenteric ﬁstula.
This case highlights the possibility of aberrant healing at the site of
neonatal intestinal perforation. It illustrates the critical role of
neonatal intestinal perforation when unexplained GI dysfunction
arises later in life.Surgery, Room 158, 269-01
8 470 3636; fax: þ1 718 347
Inc. Open access under CC BY license.1. Case report
After a 24-week gestation, a 685 g female was born to a 37 year
old G4P0 mother by vaginal delivery secondary to an incompetent
cervix after failed cerclage. Shewas the ﬁrst-born twin product of in
vitro fertilization. APGAR scores were 6 and 7 at 1 and 5 min
respectively. She required intubation andmechanical ventilation for
respiratory distress.
She received surfactant and indomethacin for a patent ductus
arteriosus. Nutrients were exclusively provided by the parenteral
route. On day of life (DOL) 11, an abdominal radiograph showed
pneumoperitoneum. There was no pneumatosis intestinalis or por-
tal vein gas. Sheunderwentperitoneal drainageat thebedsidewith a
penrose drain in the right lower quadrant. Intravenous broad
spectrum antibiotics were administered. She improved clinically
and trophic feeds were started on DOL 38. A contrast enema and an
upper GI series with small bowel follow through showed no stric-
tures. Enteral feeds were advanced. She was discharged home on
DOL 129.
At age 2, she developed recurrent episodes of anemia with
persistent occult blood in the stool. Investigations including radio-
logic imaging and endoscopies failed to unearth the cause. Capsule
endoscopydone at age5 revealedmucosal ulceration in the terminal
ileum (Fig. 1). The capsule did not pass beyond this point. A small
bowel follow through showed a short segment of narrowed ileum
where the capsule was retained (Fig. 2). Surgical exploration
Fig. 1. Mucosal ulcerations and ﬁstula in terminal ileum found on capsule endoscopy.
(Arrow demonstrating bleeding ulcer.)
Fig. 3. Resected area of U-shaped ileum.
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ileum adherent to the site of the previous percutaneous drain. This
U-shaped segment of small bowel was resected (Fig. 3) and an
end-to-end ileal anastomosiswas performed. The capsulewas found
within a pouch-like area of the proximal limb adjacent to two
mucosal ulcers. There was an enteroenteric ﬁstula between the two
limbs of resected bowel with an acquired atresia at the apex (Fig. 4).
She had an uncomplicated post-operative course and has done well
with resolutionof her anemia andno furtherGI bleeding for almost 3
years.
2. Discussion
Thirty to ﬁfty percent of patients with NEC and all patients with
SIP require surgical intervention [4]. Short-term complications ofFig. 2. Small bowel follow through showing endoscopic capsule in terminal ileum.NEC and SIP are well reported in the literature, however, little is
known about the long-term complications of patients who are
treated with PD.
PD was reported in 1977 as a salvage procedure for intestinal
perforation in the smallest and least stable preterm infants and
became a primary treatment strategy when some patients survived
without requiring laparotomy [2,5,6]. Common indications for
salvage laparotomy after PD are clinical deterioration or bowel
obstruction with reported rates of laparotomy ranging from 29 to
75% [2,7,8]. Drain site hernias after treatment of intestinal perfora-
tion by PD are another relatively common complication [3].
Short-termcomplications of neonateswith intestinal perforation
include stricture and ﬁstula formation [6,9,10]. Symptomatic stric-
turesusuallypresent as obstruction in theﬁrst yearor twoof life [11].
Internal enteric ﬁstulas are thought to be caused by a localized
perforation walled off by adjacent inﬂamed bowel loops and are
rarely described [9]. These complications are often diagnosed early
after treatment for NEC or SIP.
As more neonates survive episodes of NEC or SIP, late compli-
cations may become more common. Known late complicationsFig. 4. Enteroenteric ﬁstula between two limbs of resected bowel with atresia at the
apex.
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bowel syndrome. These are seen almost exclusively in the group
requiring surgical intervention [6]. Patients who survive surgical
intervention and present later in life after an asymptomatic period
with gastrointestinal complications are rarely reported in the
literature. We found a few cases of gastrointestinal complications
that presented after one year of age. Goettler et al. reported an 11
year old with a previously undiagnosed NEC stricture who became
obstructed as a result of pica when coins settled at the stricture
[10]. Houben et al. presented a 10 year old girl with a jejunal blind
loop formed by a jejunojejunal ﬁstula related to NEC treated as a
neonate [12]. Both patients did well after surgical resection of the
affected bowel.
Late gastrointestinal bleeding is rarely reported. A 10 week old
infant with a splenic ﬂexure ﬁstula and lower gastrointestinal
bleed was reported by Halac et al. [13]. This patient presented with
massive bleeding related to extensive vascular proliferation at the
site of a colonic stenosis and ﬁstula. There are reports of late
appearing ulceration in children who have had bowel resections
with side-to-side anastomoses. These delayed perianastomotic
ulcers are described in blind loops and are attributed to bacterial
overgrowth and production of unconjugated bile acids that injure
the mucosal lining [14].
We report a patient treated with peritoneal drainage for SIP
who, years later, developed persistent signiﬁcant occult gastroin-
testinal blood loss from mucosal ulcers with an ileoileal ﬁstula
near an acquired atresia. It is possible that the mucosal ulcerations
were due to the area of atresia and ﬁstula causing bacterial over-
growth and injury to the mucosal lining as seen after side-to-side
anastomoses.
This case demonstrates that when a child has survived neonatal
intestinal perforation, that history should be in the forefront of the
diagnostic considerations for unexplained intestinal dysfunction
despite a symptom free interval. The distal ileum is often the site of
perforation from NEC or SIP and a late complication at this site is
unlikely to be unearthed by colonoscopy or upper endoscopy. In
this population, clinicians should have a low threshold to obtain
diagnostic studies such as capsule endoscopy, upper gastrointes-
tinal series with a small bowel follow-through, or magnetic reso-
nance enterography to better evaluate and expose an irregularity of
healing. Capsule endoscopy was of particular value in the case
presented here since the symptom was GI bleeding; and this study
can unearth lesions on the mucosal surface.3. Conclusion
As the treatment of neonates with intestinal perforation con-
tinues to improve, more late complications can be expected. Prior
history of neonatal intestinal perforation, even after a symptom free
period, should be recognized as a possible cause for late appearing
intestinal dysfunction.
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